Abstract-This paper presents a critical analysis of literature on green building guidelines at South African universities. The literature analysis resulted in the development of seventeen green building guidelines. The websites of all South African universities and the South African government were further content analyzed to investigate what they are doing regarding green buildings. Only three universities reported that they have a green building and only eight universities indicated a green activity on their websites. The government on the other hand had a rated green building and was extensively involved in the green economy. The four activities included in the websites were green research, green initiatives, green buildings, and future green plans. The results showed the need to develop green building guidelines for South African universities.
I. INTRODUCTION
The first green building rating system called Building Research Establishment Environmental Assessment Method (BREEAM) was introduced in the United Kingdom in 1990. Since then there has been a rapid growth in the number of green building rating systems in the world, and in the span of 17 years more than 23 countries have adopted some kind of green building rating system. These rating systems are effectively guidelines for sustainable (green) buildings. Although the Green Building Council of South Africa has developed rating systems to evaluate a new building's energy and resource efficiency along with its environmental responsibility (Green Star), no rating system exists in South Africa with respect to the operation and maintenance of existing buildings. The United States Green Building Council's LEED (Leadership in Energy and Environmental Design) rating tool for existing buildings may be used in order to attain green building status through the operation and maintenance of an existing building.
Green building guidelines, as presently available at South African universities and the South African government will be explored by means of a content analysis of the websites. The intention is to ascertain which green building guidelines are reported on the websites. These results may add to a framework of green building guidelines that will be developed by critically analyzing literature. 
II. LITERATURE OVERVIEW
A number of guidelines and rating systems for green buildings exist in international contexts. Table I outlines key  issues to be included in the green building guidelines of  buildings in an international context.  From Table I , it is evident that there is general agreement on the key issues included in the guidelines for green buildings in the international context. Green building rating systems also exist that set standards for green buildings and are an objective assessment to determine how green a building is. Green building rating systems normally provide green measurements to be incorporated into a building to make it green.
A critical analysis of existing cases of green building guidelines in Hong Kong by Lam,Chan, Chau, and Poon [3] ; in India by Potbhare [7] ; in North America by WBGC [8] ; in China by Tan [9] , and in Australia by the Green Building Council Australia [10], show a comparison of these international green building guidelines. Table II shows a comparison of the international green building guidelines. Table II indicates that none of the criteria are applied in all the countries. However, criteria such as procedures to minimize pollution during construction, protection measures for vulnerable parties/structure, indoor and outdoor air quality, applicable published code of practice, additional acceptance tests on completion of work to verify green effects and water efficiency are applied by four of the five countries and are thus seen to be important in the international context. In the next paragraphs green building guidelines in the South African context will be discussed.
Research into green guidelines for buildings in South African context is scanty. In this overview only two specific cases are considered, namely, the City of Cape Town and the University of Cape Town, which can be regarded as the leaders in South Africa.
A. City of Cape Town Green Building Guidelines
The City of Cape Town [11] has provided some principles to serve as green building guidelines, namely, that green buildings should:
Complement the social, economic and cultural context within which they are situated and thus be locally appropriate; Follow an environmentally sensitive approach to the design and construction of the built environment, and an approach which aims to conserve the natural resources and ecosystems; Promote resource efficiency in all aspects of planning, construction, operation, and maintenance of buildings, such as energy-and water-efficient technologies, management systems and behavior; Ensure that decisions about the design of a building and the specification of the materials from which it is made take the entire lifecycle of these products into consideration, so as to select the best overall options; Aim to achieve zero waste in the construction and operation of the built environment; Promote the use of renewable energies in the manufacturing of building products and in generating the energy used in green buildings; Ensure that goods and services procured in the planning, operation, management and maintenance of green buildings are sustainable; Ensure that products and materials are sourced and manufactured in the vicinity of a development, to reduce energy in transporting materials from long distances to the site; Ensure that primary goals in designing and constructing the built environment are to develop healthy environments in which people can live, work and play; Gather information on the impact of green building interventions to raise awareness and share learning; Ensure that both the short-and long-term impact of decisions and actions of managers lead to sustainability.
The above guidelines can serve as possible indicators to a framework for establishing guidelines to green buildings.
B. Green Building Guidelines Developed by the University of Cape Town
The University of Cape Town's Green Campus Initiative is based on the example of Harvard University's Green Campus Initiative [12] . The Harvard initiative is based on a business model where an independent unit worked on targeted projects and programs across research, teaching, and administration.
The Green Campus Plan at the University of Cape Town includes a status quo document that shows the existing situation at the university, a plan of action on what should be done, and a policy statement indicating the institution's key objectives and aims.
The responsibility for the overall management and monitoring of a Green Campus Plan will rest with Properties and Services. However, the success of the plan will depend on its adoption across all sectors of the university. To be successful, it is recommended that the University Building and Development Committee, Senate and Council:
Formally adopt a policy framework; Adopt specific milestones and delivery targets for the areas identified by the appropriate agencies within the university; Draw up policies for partnerships and the appointment of outside operators where deemed necessary, including consultants and contractors for specific project-directed tasks;
Introduce an awareness and communication strategy, including web and online information; Encourage faculties as well as administrative and support departments to adopt practices which contribute to the objectives of the policy framework, with appropriate recognition of the implementation of good practices; and Regard this framework as an initial stage in widening the concept of sustainability to embrace the core work of the university.
An analysis of the guidelines suggests that the following guidelines (as a minimum) should be included when developing a sustainable green building:
Project commitment; Project communication; Relevant partnerships; and Campus community engagement.
In critically analyzing the green building guidelines in the international context and looking at the South African context, seventeen aspects emerged that need to be considered when developing green building guidelines. Table III provides a summary of the aspects to consider in the development of green building guidelines. The aspects to consider in the development of green building guidelines as shown in Table III set the scene for developing a set of green building guidelines that can be implemented at university campuses in South Africa. Green building guidelines, as currently available at South African universities, were explored by means of a content analysis of the websites of all South African universities. The intention was to determine which green building guidelines were reported on the websites. The methodology followed to investigate the websites of South African universities was qualitative in nature.
III. RESEARCH DESIGN
All the websites of South African universities were investigated to find any information on them regarding green project, building, or other initiatives of the university and/or any green building guidelines. During May 2012, the websites of all 23 universities in South Africa were researched.
A. The Sample, Respondents and Data Collection
During May 2012, the websites of all 23 universities in South Africa were investigated. Any information found on green initiatives was downloaded and saved in a file for the specific university. Of the 23 universities only 8 of their websites provided any information about green initiatives. During July 2013 it was decided to also include the website of the Government of South Africa to this study to investigate whether it does not provide specific pointers for universities to include in their green building guidelines. Table IV outlines the results of the websites investigated and those that reported green initiatives on their website. Table IV show that only eight universities and the South African government reported any green initiative on their websites.
B. Procedure of Content Analysis of the Websites
The eight files downloaded from the universities and the South African Government that reported green initiatives, were collated and printed. The following process was used to content-analyze the printed information.
Downloading and printing a copy of the selected website. Relevant information was marked while reading through the information and brief notes were made in the margins about the nature of the information. Identifying information by studying the margin notes.
Categorizing the list of items extracted from the text so that the green initiative focus was described. At this stage, as many categories as possible were identified, since the number of categories could be reduced at a later stage if necessary. Considering the list of categories identified from the transcript (information from websites). It was determined whether any of the categories were linked in some way (categories and sub-categories). Establishing a final list of categories. The list was finalised when no new categories emerged, and all information had been accommodated in the existing categories. At this stage, the different categories were colour-coded with a highlighter pen for each category, to emphasize items of data in the transcripts (information from websites). Ensuring that information that was not highlighted at all (because it did not appear relevant at the time) was checked once again for relevance. Triangulating the finalized categories with another researcher to see if she/he identified the same categories and agreed with the list produced.
Trustworthiness of the research was enhanced by involving more than one researcher to analyze the data, as recommended by Struwig and Stead [13] . Inter-rater reliability was also achieved in that another researcher verified the categories and ensured that the data was correctly analyzed. The researcher who verified the categories was an experienced researcher in the field of management sciences and had used content analysis as a methodology before. As the information was obtained from public websites and was part of the public domain, no ethical clearance was needed.
C. Results of the Content Analysis
By using the procedure explained, various categories of green initiatives reported on the website were identified. This identification of green initiatives did not focus only on green building guidelines, but on all green initiatives reported.
By analyzing the content, the following four categories emerged:
Green Research
This category included reporting on research of staff members on sustainability. It described research in the form of a complete published article by a staff member, to those who had only indicated that the research area of sustainability was important at their university.
Green Building
This category indicated whether the website reports any green buildings or any guidelines for green buildings.
Green Initiatives
This category included green initiatives by either staff or students at the university or initiatives by government.
Future Plans
Many universities reported on their websites about what they were still planning to do in the future with respect to becoming green. This was included in this category. The government also reported on future plans in this domain. Table V it is shown that information available on South African university websites regarding green buildings is scanty, and only two universities, namely the University of Cape Town and the University of Pretoria, reported that they had a green building. The South African Government on the other hand indicated that they not only have a green building, but that it complies with a six star Green Star SA Office Design from the Green Building Council of South Africa.
None of the universities posted guidelines for green buildings on their websites, therefore it could not be ascertained whether they had such guidelines and how they compared with the rating systems found in the literature. The Government on the other hand pointed out that the green requirements in buildings involve three factors, namely the environmental impact, the response to social well-being and response to improved economic performance. This exploratory analysis of websites in South Africa did not produce any specific green building guidelines to add to the seventeen green building aspects identified in literature, but the results showed that there is a great need to develop such guidelines, and that the South African university sector is indeed faced with a great challenge in this area. When compared to the South African government, the university sector lags behind. The South African Government has taken leadership in green building and provides an outstanding example of public private sector partnerships.
IV. CONCLUSION
The research indicated that a far better response from universities is needed to provide sustainable and green buildings on university campuses. As the next generation of leaders is currently attending lectures in classrooms, visiting the university libraries as well as living and dining in spaces of South African Higher Education Institutions, the question can be posed whether the buildings are compromising students' ability to learn, or whether they enhance their learning experiences. As conventional education buildings are typically designed to meet only minimum standards as stipulated in building codes, the result is that facilities are not necessarily designed to provide comfortable, productive or healthy work environments for students. Although the Green Building Council of South Africa has developed rating systems to evaluate a new building's energy and resource efficiency along with its environmental responsibility (Green Star), there is still uncertainty whether South African universities use these rating systems and implement the principles required to develop green buildings. The results of the content analysis set the scene for empirically testing the seventeen proposed aspects to consider when developing guidelines for green buildings at South African universities. Universities can also benefit by following the South African Government's lead in green buildings. As the Built Environment has the potential to undermine the environment severely, the construction sector is therefore a key sector to mitigate these negative effects.
